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(57)Abstract: 

PURPOSE: To rapidly enhance the light emitting output 
by sandwiching an active layer made of InGaN between n 
type clad layers made of InGaN having a larger band gap 
than that of this active layer. 

CONSTITUTION: An active layer 6 is formed between 
the first n type and p type clad layers 5 and 7. This 
active layer 6 formed of InxGa1~xN (0<x<1) may be 
either n type or p type and can emit light between bands 
by being undoped and enables half value width of the 
emitted wavelength to be narrowed. As for a preferable 
combination of the active layer 6 and the first n type and 
p type clad layers 5 and 7, the first n type clad layer 5, 
the active layer 6 and the first p type clad layer may be 
formed of respectively InyGa1-yN, InxGa1-xN and 
InzGa1-zN. In terms of the relation of the band gaps, it 
is mandatory to be y<x, z<x. Through these procedures, 
the crystallizability of the active layer 6 can be enhanced 
to notably improve the luminous output, thereby enabling 
a high brightness green colored LED although 
conventionally hard to make to be realized. 
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[0 0 3 2] «±, «**-f^«aiCOV^-CRWbfc 
(*®^MMtS^cfife) , MB E 

&) , hdvpe w K7-r K«ta**tt) m<r>%te 

£Jcfift£rffl^-C, S«±ICI na'Alb'Ga^'-b' N 
(0^a' , 0^b* , a* +b' SrnM> pS 

klcx^x'&bhZo 5*iicf4W*.tf^7r^r (c 

so S > AS, Rffi«r£tri , S i C (6H-S i C, 4H 
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-S i Ct^W , 7>\**;ls (Mg A I 2 0 4 , 

£0 (111) » > ZnO, Si, GaAsffflt 

w^mmt/yF-^tDttmx'bnbtiztK si, g 

(MliMg, Zn, Cd, Ca, Be, C9»pSK- 

PEfe-Ctt5 0"0 , C|fttt<Otea"CGaN, A 1 N, Ga 
Al N*&s»J«SilS£fc##lf\, SfcSiC, ZnO 

[0 0 3 3] 

1 

0 1 «r#»L-C3«iafc«*:RW-f 4. 

[00 3 41 TMG (hM^#y iNH 3 k 

C5 0 OttGaNi:Oi^<777i2^5 0 0^-> 

[0 0 3 51 &t£tE8£l 0 5 Ott-Cjbff, TMG, 
NH 3 1H4 #*Srffil\ S i K^nlGa 

NJ;D4-5nl3^^ hJB3«r4/im<Di»rej8fcft£ 

[0 0 3 61 «V*TflM»#*fcTMA (MM^TA' 
«r*D^ HC< 1 0 5 0t:-CS i K-^nl 
AIq.3 Ga 0 .7 NJiJ:04SS2(DnS^7y KS4 
£0.1 /im^JBUf-CiESftS-frfco 

[0037J &\c s aasrsoortcTff, TMG, T 

MI ( h V J fvM* t/istyJ*) s NH3 % S i H 4 Srffl 
V\ S i hWnSl n 0 .0lGa 0 .99NJ: , 9^^mi<7) 
nS^-y K«5Sr5 0 0*^^ hP-^(0«ff-Cjft 

[00 3 8J gg^TTMG, TM I , NH3 ^ffl^8 0 
Or-CV^ K-^I n 0 .05Ga 0 .95NJ:*)/j:*}SttJB6 

TMG, TM I , NH3 tCJt}Dx.SlfclCCp2 Mg (v^ 
D^^Sfct^A^^^iJrJO Jrffl^8 0 0ttMg 

/Co 

[0 0 3 9] ftWfiSSrl 0 5 0t:tC±tf, TMG, T 
MA, NH3 , Cp 2 MgSrffiV\ Mg K-^plAI 
0.3 Ga 0 .7 N<tf)ftS*2(Opa^95/ KJB8StO. 

1 ^mOO^/?T*J5tcfi$-frfc 0 



{0040] 105 OttTMG, NH3 , Cp 

2 MgSrffiV\ Mg K-ypSGaNiOi^pIaV 

tau 7 0 ot-ci>*-^r^y pi 

ni^^^ Ml3 0>*ifitCT i tAl JzOfc 
10 S^Sffi, pl=^^ hJ!9<03lElCN i iAuct<? 

If 20rnAT'Vf3. IV, »*feT- 

^i£fi3 9 0nm^»fe«3tS:^U #Sf*4 cdfc 

/Kf)*fi«tt2 0nm-Cfc»), #ff»c6*E«0>&l*«jfc 

[0 0 4 1] HJSW2 
20 gttl65rln 0 .2 Ga 0 .8 N"C»i*Lfca^tt v *Jfc 
Ml fclBSHcLTLED^SrffiKLfc. ^OLED 
ft, I f 2 0mAtC*3V>t, V f 3. IV, »jtl?-* 
&fi5 10nra, ¥ffi*B2 Onra^gfe^^U ft 
SI 6 c d, *3Cffl*"6mWi/<^KH»*lcJ:8*j» 
Sfti&fi LED J)^5T^ fc 0 
[0 0 4 2] *SS#J3 

pUK-^VhWfcLTDEZ , n 

IK-/^h t LtS i H 4 Srffl^T* f£&M 6 £ LT 
S i tZnSrK-^LfcnSil n 0 . 05^ a 0 . 95NI& 1 
30 0 0 Q7tf?X hn-AOJKJ5T^J5)cLfc«^tt*JiSCT 

It, I f 2 OmAtC&^T, f*t:WiSfi4 5 0n 
[0 0 4 3J ^»J4 

1 fcB*fcLtLED*-T"*rfBRLfc, £<DLEDSHP 

it, *s^3 c d, «36tti^^5mw-e*>ofcei^r±n 

40 [0 04 4] 5 

fB lOnl^ 7 y Kg 5 «:»i*Lft^ofc6il^f**ll[« 
1 feH«cLTLED»^S:ff»Lfc g :(OLED*f 
It, )tS^3cd, S*tB*^5raWr^ofc«W^ 
' IfcM 1 <7> L E D k mWX'hotc, 

[0 0 4 5] *»J6 
gttli/yK-Zl n 0 .2 Ga 0 .8 NlZ£t)2 0*> 

SUMiJtikWl fclBHUfcLTLED^IrfHRLfc. - 
<Z)LED^H2, I f 2 OmAlCioV^T, V f 3. 1 
so V, 4 5 0 n m<0# fe«#«r^ L, jtSA» 5 c 
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13 

[0 0 4 6] X£0J7 

fg, ffi«£8 0 0 c ClwTtf\ TMG, TMK NH 3 . 
S i H4 4rffiV\ S i K~/nSl n 0 . 01 G a 0. 99 N <£ 

/Co RiC, fiS&l 0 5 0\:tC±tfTMG, TMA, N 
H 3 , SiH 4 SrfflV\ S i K-^nSA 1 0. 2 G 3 
0.8 N<fc9*£»JKS:3 9 O^V^* h n-AepjRJf/e 
/&ft*-frfc„ wix£<7>&f££r2 0EH9SU S i K— 
T'nSl n 0 .01 G a 0.99 N ® ^ s * Ga 
0.8 Nl&SStwl OS<5o««Lfc3n*)n!!£JI« 

[0 0 4 7] ftfc|[S2«DnS!*7:y KJS4, Sl^nS 

£X*%2<Dp%l?7 y KJI8«:*J60>J1 tlB«Mc**S 
■frfco i&*$:8 0 OttcLTTMG, TMI, 

NH3 s Cp2 MgSrffll\ Mg K-^pSl no.Ol G 
a 0 .99NJI*r3 8 0*V^ ho^AJ***** tt^"C 
aSSr.l 0 5 OttCLT, TMG N TMA, NH3 , C 
p 2 Mg#**fflV\ Mg K-^pSAlo.2 Ga 0.8 

[0 0 4 8] pS*JWK5 5^J«a, ^pS«5 
5<0«ffi»c*16«l ilHHtKLTpM^** hJ!9«: 

J*U nS^y^^ hJl3(£5 p 
S3^ni9l:iO ji mo48^IE«SS:**i*hJ5 
j5jcLfc 0 rtDj^tCnS^*^ Mf<DglBt£n§l#iI 
■ 4 4 lr»*i-* fc, 6»fcAm«tr»i*-r**TO*s 
nI^Si4 4 «fc 0 fcT, o£ 9 M 2 (C^-f i; 5 t-S« 

[0 0 4 9] S{b»#«ftlSr^J*L-C^^^*' 
7 r W T g«B £ L T g«<o Jf 5 S: 9 0 » m 
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B£S i0 2 *0tt«««K-e««L-C^6ds, MIHR 

1. 5kA/cra2 t««i6*3 9 0nmtOl/-f«g 
[0 0 50] 

tt, I n G a NjSttS^Mffl'Ji/c«*CO-*|w«Lr I 

CO-fffeLED~Cf3: 4 5 0 nm(££>V x "ts tt2cd, ^ 
#ffl*#3mW&ff-C*>ofc^ *^T'liffeLED 

[0 1 ] ^Ww-JtllSWKISS***^ ^>»JS«r* 
30 [0 2] *»W<offi(09glfeWic«6*3fe*^«Jfi4' 

**TO£keri. 

[0 3] El 2 tt«ft*^«iStr«-rt»WB. 
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